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(57) [Abstract] 

[Objects of the Invention] The modeling equipment which carries out evaluation or amendment with the online of 
the dynamic model in a control process, and the control unit of model predictor control are offered. 
[Elements of the Invention] A I / O data collection means 5 to connect with the control process system which 
consists of a process controller 1 and a controlled system 2, and to collect the I / O datas to a controlled system 
2, If the input data which consisted of a transfer function which modeled the controlled system 2, and was 
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collected with the I / O data collection means 5 is impressed Modeling equipment which established comparative- 
evaluation means 7 and 9 to evaluate a dynamic model by carrying out comparison collating of the dynamic model 
6 which outputs the output data obtained by the transfer function, and the output data collected with the I / O 
data collection means 5 and the output data outputted from the dynamic model 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A I / O data collection means to connect with the control process system which consists of a process 
controller and a controlled system, and to collect the I / O datas to said controlled system as collection data, If 
the input collection data of the data which consisted of a transfer function which modeled said controlled system, 
and were collected with said I / O data collection means are impressed The dynamic model which outputs the 
output operation data obtained by said transfer function, Modeling equipment characterized by having a 
comparative-evaluation means to evaluate said dynamic model by carrying out comparison collating of the output 
collection data of the data collected with said I / O data collection means, and the output operation data outputted 
from said dynamic model. 

[Claim 2] A I / O data collection means to connect with the control process system which consists of a process 
controller and a controlled system, and to collect the I / O datas to said controlled system as collection data. If 
the input collection data of the data which consisted of a transfer function which modeled said controlled system, 
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and were collected with said^/O data collection means are impressed The dynamic model which outputs the 
output operation data obtained by said transfer function, The output collection data of the data collected with said 
I / O data collection means and the output operation data outputted from said dynamic model are inputted at least. 
Modeling equipment characterized by having a model correction means to correct the transfer function of said 
dynamic model based on the interrelation between both output data. 

[Claim 3] Modeling equipment characterized by providing the following. The dynamic model which carries out the 
sequential output of the output operation data which were connected to the control process system which 
consists of a process controller and a controlled system, have incorporated the actuation data sent out to said 
controlled system from said process controller one by one as input collection data to the transfer function which 
modeled said controlled system, and are obtained by said transfer function Each output collection data by which 
the sequential output is carried out at least from said controlled system The model correction means which makes 
the sequential correction of the transfer function of said dynamic model based on the correlation between each 
output operation data by which the sequential output is carried out from said dynamic model 

[Claim 4] Modeling equipment which performs the modeling of the dynamic model of said controlled system based 
on the I / O data to a controlled system which is equipped with the following and characterized by performing said 
modeling using said extract data. The I / O data collection means which is connected to the control process 
system which consists of a process controller and said controlled system, and carries out sequential collection of 
the I / O data to said controlled system A buffer means to memorize the I / O data for fixed time amount by which 
sequential collection is carried out with this I / O data collection means as time series data A judgment extract 
means to extract all or a part of time series data for said fixed time amount as extract data based on this 
extraction condition when the time series data for said fixed time amount fulfill the extraction condition set up 
beforehand 

[Claim 5] If the extract data which consisted of a transfer function which modeled said controlled system in 
modeling equipment according to claim 4, and were extracted with said judgment extract means are impressed The 
dynamic model which outputs the output operation data obtained by said transfer function, Modeling equipment 
characterized by having a model correction means for the extract data extracted with said judgment extract means 
and the output operation data outputted from said dynamic model to be inputted at least, and to correct the 
transfer function of said dynamic model based on the interrelation between both data. 

[Claim 6] Modeling equipment which performs the modeling of the dynamic model of said controlled system based 
on the I / O data to a controlled system which is equipped with the following and characterized by performing said 
modeling using said optimal data. The I / O data collection means which is connected to the control process 
system which consists of a process controller and a controlled system, and carries out sequential collection of the 
I / O data to said controlled system A buffer means to memorize the I / O data for fixed time amount by which 
sequential collection is carried out with this I / O data collection means as time series data An extract data 
storage means to save the extract data extracted by judgment extract means to extract all or a part of time series 
data for said fixed time amount as extract data based on this extraction condition, and this judgment extract 
means when the time series data for said fixed time amount fulfilled the extraction condition set up beforehand An 
optimal data selection means to choose the extract data which fill the selection condition set up beforehand from 
the extract data saved for this extract data storage means as optimal data 

[Claim 7] If the optimal data which consisted of a transfer function which modeled said controlled system in 
modeling equipment according to claim 6, and were chosen with said optimal data selection means are impressed 
The dynamic model which outputs the output operation data obtained by said transfer function, Modeling 
equipment characterized by having a model correction means for the optimal data chosen with said optimal data 
selection means and the output operation data outputted from said dynamic model to be inputted at least, and to 
correct the transfer function of said dynamic model based on the interrelation between both data. 
[Claim 8] Modeling equipment which performs the modeling of the dynamic model of said controlled system based 
on the I / O data to a controlled system which is equipped with the following and characterized by performing said 
modeling using said optimal data. The I / O data collection means which is connected to the control process 
system which consists of a process controller and a controlled system, and carries out sequential collection of the 
I / O data to said controlled system A buffer means to memorize the I / O data for fixed time amount by which 
sequential collection is carried out with this I / O data collection means as time series data An optimal data 
storage means by which all or a part of time series data memorized by this buffer means are saved as optimal data 
based on the fetch conditions defined beforehand The optimal data judging section which compares with said time 
series data the optimal data saved for this optimal data storage means, and is saved for said optimal data storage 
means based on said fetch conditions defined beforehand by using said all or a part of time series data as the new 
optimal data when said time series data suit the selection condition beforehand defined rather than said optimal 
data 

[Claim 9] The control unit containing the controller for model predictor control by which the dynamic model of a 
controlled system characterized by providing the following was built in The dynamic model which outputs the 
output operation data which are connected to the control process system which consists of a process controller 
and a controlled system, incorporate the actuation data sent out to said controlled system from said process 
controller as input collection data to the transfer function which modeled said controlled system, and are obtained 
by said transfer function Each output operation data currently outputted from said controlled system at least The 
model correction means which corrects the transfer function of said dynamic model based on the correlation 
between each output collection data currently outputted from said dynamic model A renewal means of a model to 
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in tne c 



update the dynamic model in tne controller for said model predictor control using the transfer function with which 
it was corrected within said model correction means 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment using the modeling equipment which identifies the 
dynamic characteristics of a controlled system based on the I/O information from an object plant, or this modeling 
equipment in process control. 
[0002] 

[Description of the Prior Art] In recent years, the demand to laborsaving and energy saving of a plant increases, 
and high interests have gathered for the technique for operating a plant efficiently. In order to change into the 
optimal condition the control system which consists of a controlled system and a controller, it is necessary to 
make the optimal the parameter set as a controller. Various methods are devised as a control-system design for 
that and a control system. However, it is indispensable [ grasp of the dynamic characteristics of a controlled 
system ] that it is common in the most. 

[0003] In order to analyze the dynamic characteristics of a process, it is called modeling to ask for a dynamic 
model in large semantics. It is a kind of modeling, and in the control-system design, if presumption (identification) 
of a transfer function also calls it modeling, it has usually pointed out specifically asking for a transfer function 
(namely, dynamic model). 

[0004] This modeling activity is a part which occupies an important location in a control-system design activity, 

and requires time amount most. For implementation of the optimal operation of a plant, modeling of a process, as a 

result identification of a dynamic model serve as an important activity which cannot be bypassed. 

[0005] In order to model an object process and to ask for a dynamic model further, there are the following two 

approaches. 

(A) the approach of modeling a process from the physical law which governs the structure of a physical modeling 
process, various kinds of constants, a motion, and a reaction, as a result assembling a dynamic model — this can 
obtain the qualitative model which can reproduce the inclination of a rough motion over large conditions, although it 
is difficult to obtain the good model of predictability. 

(B) How to determine that a parameter will suit the I/O response of a formula modeling process, and to ask for a 
transfer function. 

[0006] The modeling mentioned above is used in order to identify the transfer function in a control-system design. 
The procedure when designing the conventional control system to drawin g 10 is shown. First, control specification 
is determined (step S1) and then the dynamic characteristics of a process is analyzed (step S2). And a control 
structure and a control system are determined (step S3), and a transfer function is identified (step S4). 
[0007] Here, modeling is performed in order to obtain the transfer function with which step S4 was identified as an 
object the final result, but as mentioned above, the method of the approach is various and there is also a case of 
only step 4 in a wide sense depending on the method of approach including all the activities of step S1 - S4. 
Anyway, the transfer function identified correctly is followed conversely and is reflecting right control specification, 
dynamic characteristics, a control structure, etc. (S1-S3). 

[0008] the decision (it is also only called "a design") of a controlled parameter should do after identification of a 
transfer function (step S5) — after evaluation by simulation is made (step S6), it is supplied to a real process and 
evaluated (step S7). 

[0009] Furthermore, the model of a controlled system required in each activity and the designed controlled 
parameter are evaluated in the simulation of step 6, or the real process of step 7, when it is a dissatisfied result, it 
returns to the step considered that there is a problem, and an activity is redone. Since this activity is continued 
until the result to satisfy is obtained, an optimum value will be determined by trial-and-error. 

[0010] Thus, after the identified transfer function, the designed controlled parameter are supplied before full-scale 

operation of a plant, or to a reai process, response data are once collected and modified in many cases. 

[001 1] Drawin g 1 1 is the flow Fig. showing the conventional work habits when correcting a transfer function etc. In 
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drawin g 1 1 , the response data of a process based on the dynamic model applied to the real process are collected 
(S11). 

[001 2] Each (S4-7S) activity of identification of a transfer function, evaluation, etc. will be done like the case 
where this collection data was taken out and edited (S12), and only required data mention it above hereafter by 
decision of a control-system designer, and an optimum value will be determined. 

[0013] In addition, step S12 and step S4 will be repeated as the editing task by the control-system designer is 
unsuitable at this time. The control-system design exchange tool including the function to assist modeling from the 
former is used for the effectiveness of the control-system design activity by such trial-and-error, and the 
improvement in precision. 

[0014] Drawi ng 1 2 is the block diagram of the conventional control-system design exchange tool. The amount (SV- 
PV) of deflection with the controlled variable PV which shows the operating state of desired value SV and a 
process 32 is inputted into a controller 31. A controller 31 performs a predetermined control operation to this 
amount (SV-PV) of deflection, and sends it out to a process 32 by making the result of an operation into a control 
input MV. 

[0015] At this time, to the control system, the control -system exchange tool 33 is connected and the control input 
MV from a controller 31 and the controlled variable PV from a process 32 are inputted into response data 
collection section 34a. 

[0016] Next, a control-system designer performs the editing task of collection data about the data collected by 
response data collection section 34a using response data-editing section 34b through I/O device 35. Further, using 
the modeling exchange section 36, a control-system designer performs modeling and identifies a transfer function. 
[001 7] After simulation is carried out as it is in the simulation section 37 or a control-system designer modifies a 
controlled parameter using the design exchange section 38, simulation of the identified transfer function is carried 
out in the simulation section 37. Again, through I/O device 35, the result is shown to a control -system designer 
and evaluated. 

[0018] On the other hand, when a controlled parameter is corrected, in order to set this as a controller 31, the 
controlled parameter setting section 39 is added, and it resets the controlled parameter of a controller 31 if 
needed. 

[001 9] As mentioned above, although asking for a dynamic model is indispensable after that a plant process 
designs [ control-system ], it not only uses a dynamic model for the decision (namely, design) of a controlled 
parameter etc. in recent years, but it incorporates the dynamic model itself for a controller, and the control 
technique called the model predictor control which controls is used. 

[0020] Model predictor control has the dynamic model of a plant in the interior of the control algorithm, and the 
control input after this time is determined that fluctuation of a future plant is predicted from the control input to 
the past plant, and a controlled variable will become desired value from this time. 
[0021] 

[Problem(s) to be Solved by the Invention] There is a trouble which is hung up over below in the above-mentioned 
modeling or the modeling section (equipment) of a design exchange tool, collection and the editorial department of 
response data, and the control unit of model predictor control. 

[0022] First, when many physical and control-know hows are needed, great time amount and a great effort are also 
needed for modeling of the process by physical modeling. Furthermore, there is no means which carries out 
suitable evaluation and amendment in the drawn physical model. 

[0023] Next, in the formula modeling by the stimulus, while measurement of a step response is easy, it is 
impossible by the astatic system and the unstable system. [ of measurement ] Moreover, there is a trouble that a 
step response cannot be measured, in the plant included in operational status. Moreover, in order to input an M 
sequence signal, the equipment of dedication is needed, and it becomes cost quantity. 

[0024] Furthermore, in the formula modeling by the time series model, although it is possible to carry out modeling 
using a control-system design exchange tool, since a response pattern will become scarce if a plant goes into 
steady operation, it becomes difficult from the I/O response data to identify a dynamic model. Therefore, in order 
to compensate this, optimization must be attained by performing a modeling activity frequently. However, in the 
conventional control-system design exchange tool, a control-system designer has to perform modeling. Therefore, 
since the business time amount for the dynamic-model derivation which modeling trial-and-error in this way and 
frequent made a control-system designer's burden increase remarkably, and was optimized will become very long, 
activation is difficult as a matter of fact. 

[0025] Therefore, if it is the plant of a comparatively stable system, using the experience value, without evaluating 
a result, a controlled parameter is sometimes even used and the characterization poses a problem nothing. 
[0026] Moreover, in order to perform such modeling, it is necessary to edit a lot of collection data. For example, as 
mentioned above, since the need that a response pattern processes a lot of data scarce especially is produced, 
the condition of having gone into steady operation will take a great effort only to this editing task. 
[0027] On the other hand, in model predictor control, the accuracy and adaptability of the dynamic model will 
determine the merit of a controllability. However, as mentioned above, with the conventional approach and 
equipment, asking for an exact dynamic model has the problem of requiring a great effort and time amount. 
[0028] Furthermore, the dynamic characteristics of a process makes a controllability get worse remarkably in 
model predictor control, if it may change while making the plant operate, and such a thing happens. 
[0029] This invention was made in view of such a situation, and the 1 st purpose is to offer the modeling equipment 
which performs evaluation or amendment with the online of the dynamic model in the process of a plant etc. 
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[0030] The 2nd purpose is to^^fer the modeling equipment into which the response data for making identification 
of the dynamic model in the process of a plant etc. and the decision of a controlled parameter are efficiently edited 
through a help. 

[0031] The 3rd purpose is to offer the control device which is serially amended by the on-going process in the 
dynamic model used in the control device which performs model predictor control and in which a dynamic model 
and updating are possible. 
[0032] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention corresponding 
to claim 1 A I / O data collection means to connect with the control process system which consists of a process 
controller and a controlled system, and to collect the I / O datas to a controlled system as collection data, If the 
input collection data of the data which consisted of a transfer function which modeled the controlled system, and 
were collected with the I / O data collection means are impressed The dynamic model which outputs the output 
operation data obtained by the transfer function, It is modeling equipment which established a comparative- 
evaluation means to evaluate a dynamic model by carrying out comparison collating of the output collection data of 
the data collected with the I / O data collection means, and the output operation data outputted from the dynamic 
model. 

[0033] Moreover, a I / O data collection means for invention corresponding to claim 2 to be connected to the 
control process system which consists of a process controller and a controlled system, and to collect the I / O 
datas to a controlled system as collection data, If the input collection data of the data which consisted of a 
transfer function which modeled the controlled system, and were collected with the I / O data collection means 
are impressed The dynamic model which outputs the output operation data obtained by the transfer function, It is 
modeling equipment which established a model correction means for the output collection data of the data 
collected with the I / O data collection means and the output operation data outputted from the dynamic model to 
have been inputted at least, and to correct the transfer function of a dynamic model based on the interrelation 
between both output data. 

[0034] Furthermore, invention corresponding to claim 3 is connected to the control process system which consists 
of a process controller and a controlled system. The actuation data sent out to a controlled system from a process 
controller are incorporated one by one as input collection data to the transfer function which modeled the 
controlled system. The dynamic model which carries out the sequential output of the output operation data 
obtained by the transfer function, It is modeling equipment which established the model correction means which 
makes the sequential correction of the transfer function of a dynamic model at least based on the correlation 
between each output collection data by which the sequential output is carried out from the controlled system, and 
each output operation data by which the sequential output is carried out from the dynamic model. 
[0035] In the modeling equipment with which invention corresponding to claim 4 performs the modeling of the 
dynamic model of a controlled system further again based on the I / O data to a controlled system The I / O data 
collection means which is connected to the control process system which consists of a process controller and a 
controlled system, and carries out sequential collection of the I / O data to a controlled system, When a buffer 
means to memorize the I / O data for fixed time amount by which sequential collection is carried out with this I / 
O data collection means as time series data, and the time series data for fixed time amount fulfill the extraction 
condition set up beforehand, It is modeling equipment which is equipped with a judgment extract means to extract 
all or a part of time series data for fixed time amount as extract data based on this extraction condition, and 
performs modeling using extract data. 

[0036] In invention corresponding to claim 4 in invention corresponding to claim 5 on the other hand If the extract 
data which consisted of a transfer function which modeled the controlled system, and were extracted with the 
judgment extract means are impressed The dynamic model which outputs the output operation data obtained by 
the transfer function, It is modeling equipment equipped with a model correction means for the extract data 
extracted with the judgment extract means and the output operation data outputted from the dynamic model to be 
inputted at least, and to correct the transfer function of a dynamic model based on the interrelation between both 
data. 

[0037] Moreover, invention corresponding to claim 6 is set to the modeling equipment which performs the modeling 
of the dynamic model of a controlled system based on the I / O data to a controlled system. The I / O data 
collection means which is connected to the control process system which consists of a process controller and a 
controlled system, and carries out sequential collection of the I / O data to a controlled system, When a buffer 
means to memorize the I / O data for fixed time amount by which sequential collection is carried out with this I / 
O data collection means as time series data, and the time series data for fixed time amount fulfill the extraction 
condition set up beforehand, A judgment extract means to extract all or a part of time series data for fixed time 
amount as extract data based on this extraction condition, and an extract data storage means to save the extract 
data extracted by this judgment extract means, It is modeling equipment which is equipped with an optimal data 
selection means to choose the extract data which fill the selection condition set up beforehand from the extract 
data saved for this extract data storage means as optimal data, and performs modeling using the optimal data. 
[0038] Furthermore, invention corresponding to claim 7 is set to invention corresponding to claim 6. If the optimal 
data which consisted of a transfer function which modeled the controlled system, and were chosen with the 
optimal data selection means are impressed The dynamic model which outputs the output operation data obtained 
by the transfer function, It is modeling equipment equipped with a model correction means for the optimal data 
chosen with the optimal data selection means and the output operation data outputted from the dynamic model to 
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be inputted at least, and to correct the transfer function of a dynamic model based on the interrelation between 
both data. 

[0039] Furthermore, invention corresponding to claim 8 is set to the modeling equipment which performs the 
modeling of the dynamic model of a controlled system based on the I / O data to a controlled system. The I / O 
data collection means which is connected to the control process system which consists of a process controller 
and a controlled system, and carries out sequential collection of the I / O data to a controlled system, A buffer 
means to memorize the I / O data for fixed time amount by which sequential collection is carried out with this I / 
O data collection means as time series data, An optimal data storage means by which all or a part of time series 
data memorized by this buffer means are saved as optimal data based on the fetch conditions defined beforehand, 
The optimal data and time series data which are saved for this optimal data storage means are compared. When 
time series data suit the selection condition beforehand defined rather than the optimal data It is modeling 
equipment which is equipped with the optima! data judging section which saves all or a part of time series data for 
the optimal data storage means as new optimal data based on the fetch conditions defined beforehand, and 
performs modeling using the optimal data. 

[0040] In the control unit with which invention corresponding to claim 9, on the other hand, contains the controller 
for model predictor control by which the dynamic model of a controlled system was built in Connect with the 
control process system which consists of a process controller and a controlled system, and the actuation data 
sent out to a controlled system from a process controller are incorporated as input collection data to the transfer 
function which modeled the controlled system. The dynamic model which outputs the output operation data 
obtained by the transfer function, The model correction means which corrects the transfer function of a dynamic 
model at least based on the correlation between each output collection data currently outputted from the 
controlled system, and each output operation data currently outputted from the dynamic model, It is the control 
unit which established a renewal means of a model to update the dynamic model in the controller for model 
predictor control, using the transfer function with which it was corrected within the model correction means. 
[0041] 

[Function] Therefore, first, in the modeling equipment of invention corresponding to claim 1 , by the I / O data 
collection means, input collection data, such as a control input, and output collection data, such as a controlled 
variable, are collected as collection data, and are stored. 

[0042] Next, if input collection data are impressed to a dynamic model, according to the transfer function, i.e., the 
dynamic model, of the controlled system concerned, output operation data, i.e., a false controlled variable, will be 
outputted. 

[0043] And by the comparative-evaluation means, by taking the difference of the controlled variable from a 
process, and the false controlled variable obtained from the dynamic model, a comparison is performed and 
evaluation is carried out. 

[0044] Moreover, in the modeling equipment of invention corresponding to claim 2, by the I / O data collection 
means, input collection data, such as a control input, and output collection data, such as a controlled variable, are 
collected as collection data, and are stored. 

[0045] Next, if input collection data are impressed to a dynamic model, according to the transfer function, i.e., the 
dynamic model, of the controlled system concerned, output operation data, i.e., a false controlled variable, will be 
outputted. 

[0046] And the transfer function of the controlled system concerned in a dynamic model is corrected by the model 
correction means from the correlation of the controlled variable from a process, and the false controlled variable 
obtained from the dynamic model. 

[0047] In the modeling equipment of invention corresponding to claim 3, the actuation data sent out to the 
controlled system from the process controller are incorporated one by one by the dynamic model as input 
collection data, and the sequential output of output operation data, i.e., the false controlled variable, is further 
carried out further again according to the transfer function, i.e., the dynamic model, of the controlled system 
concerned. 

[0048] Next, the sequential correction of the transfer function of the controlled system concerned in a dynamic 
model is made from a correlation, the output operation data, i.e., the false controlled variable, by which the 
sequential output is carried out with the model correction means from the dynamic model, the output collection 
data, i.e., the controlled variable, by which the sequential output is carried out from said controlled system. 
[0049] On the other hand, in the modeling equipment of invention corresponding to claim 4, sequential collection of 
input collection data, such as a control input, and the output collection data, such as a controlled variable, is 
carried out by the I / O data collection means. 

[0050] Next, these I / O datas are saved by nearly fixed time amount for a buffer means as time series data. On 
the other hand, when the time series data for this fixed time amount satisfy the extraction condition set up 
beforehand, all or its part is extracted by the judgment extract means as extract data. 

[0051] Therefore, a control-system designer can perform modeling about the controlled system concerned, using 
this extract data as data for modeling exchange. In the above-mentioned equipment, since the above-mentioned 
extraction condition is sorting out automatically the I / O data from a controlled system, only useful information 
can be taken out in the plant operation over a long period of time, and a control-system designer's effort can be 
reduced sharply. 

[0052] Moreover, in the modeling equipment of invention corresponding to claim 5, invention corresponding to claim 
4 is used as a I / O data collection means in invention corresponding to claim 2. 
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[0053] Therefore, only the data which suit the extraction condition set up beforehand automatically are used as 
input collection data to a dynamic model etc., and optimization of modeling is attained efficiently. 
[0054] Furthermore, in the modeling equipment of invention corresponding to claim 6, it acts like invention 
corresponding to claim 4, and also the extract data outputted to the judgment extract means are saved for the 
extract data storage means. 

[0055] And the data which fill the selection condition beforehand set up among the saved extract data by the 
optimal data selection means are chosen as optimal data. Therefore, a control-system designer can perform 
modeling about the controlled system concerned, using this optimal data as data for modeling exchange. 
[0056] In the modeling equipment of invention corresponding to claim 7, invention corresponding to claim 6 is used 
further again as a I / O data collection means in invention corresponding to claim 2. 

[0057] Therefore, only the data which suit the selection condition set up beforehand automatically are used as 
input collection data to a dynamic model etc., and optimization of modeling is attained more efficiently. 
[0058] On the other hand, in the modeling equipment of invention corresponding to claim 8, sequential collection of 
input collection data, such as a control input, and the output collection data, such as a controlled variable, is 
carried out by the I / O data collection means. 

[0059] Next, these I / O datas are saved by nearly fixed time amount for a buffer means as time series data. An 
optimal data storage means to, save the data taken out from this buffer means on the other hand is established. 
[0060] Moreover, the data which suit a selection condition most are saved by the optimal data judging section for 
the optimal data storage means. That is, when the above-mentioned time series data are compared with the 
optimal data and time series data suit a selection condition from the optimal data concerned, the optimal data 
judging section takes out some time series data based on fetch conditions, and updates this as new optimal data. 
[0061] Therefore, a control-system designer can perform modeling about the controlled system concerned, using 
this optima! data as data for modeling exchange. Moreover, in the control device of invention corresponding to 
claim 9, the actuation data sent out to the controlled system from the process controller are incorporated by the 
dynamic model as input collection data, and output operation data, i.e., a false controlled variable, are further 
outputted according to the transfer function, i.e., the dynamic model, of the controlled system concerned. 
[0062] Next, the transfer function of the controlled system concerned in a dynamic model is corrected from a 
correlation, the output operation data, i.e., the false controlled variable, currently outputted by the model 
correction means from the dynamic model, the output collection data, i.e., the controlled variable, currently 
outputted from said controlled system. 

[0063] Moreover, the dynamic model of a controlled system is built in the controller for model predictor control, 
and the controller for model predictor control is controlling the controlled system based on this dynamic model. 
Then, the renewal means of a model updates the dynamic model in the controller for model predictor control using 
the transfer function within a model correction means. Therefore, model predictor control of the controlled system 
is carried out by the dynamic model nearest to the real model of a controlled system at the time. 
[0064] 

[Example] Hereafter, the example of this invention is explained using a drawing. 

(The 1st example) Drawin g 1 is the block diagram showing the control-system design exchange tool and control 
system which built in the modeling equipment concerning the 1st example of this invention. 
[0065] The control system consists of the controller 1 which outputs a control input MV (input signal train) to 
desired value SV, the process 2 which outputs a controlled variable PV (output-signal train) to a control input MV, 
supervisory equipment which is not illustrated in addition to this, the data transmission line, etc. in drawin g 1 . 
[0066] Moreover, the control-system design exchange tool 3 is connected to a control system, and the control 
input MV and the controlled variable PV are inputted into the modeling section 4 (namely, modeling equipment of 
this example) in the control-system design exchange tool 3 on-line from the control system. 

[0067] With the response data collection and the editorial department 5 which the control inputs MV and controlled 
variables PV which were inputted are collected, and the modeling section 4 edits collection data by actuation of a 
control-system designer according to the regulation defined beforehand, and outputs The dynamic model 6 which 
dynamic-model G[ of a process 2 ] ' (S) is set up, and outputs false controlled-variable PV in response to the 
control input MV from response data collection and the editorial department 5, It is constituted by the comparator 
7 which compares a controlled variable PV with false controlled-variable PV, and the evaluation section 9 which 
evaluates the result of a comparator 7 and is outputted to I/O device 8. 

[0068] Furthermore, the modeling exchange section 10 which supports that the control input MV and controlled 
variable PV from the modeling section 4 are inputted, and a control-system designer does the modeling of the 
control-system design exchange tool 3 through I/O device 8, The design exchange section 1 1 which supports that 
a control-system designer corrects a controlled parameter using the new dynamic model in which modeling was 
carried out by the modeling exchange section 10, the dynamic model (transfer function) obtained in the modeling 
exchange section 10 and the design exchange section 11 — and — or simulation being performed from a 
controlled parameter and with the simulation section 12 which shows a control -system designer the result through 
I/O device 8 It is constituted by the controlled parameter setting section 1 3 which sets the controlled parameter 
corrected by the design exchange section 1 1 as a controller 1. 

[0069] In addition, the I / O data collection means is constituted by response data collection and the editorial 
department 5, and the comparative-evaluation means is constituted by a comparator 7 and the evaluation section 
9. 

[0070] Next, actuation of the control-system design exchange tool having the modeling equipment and modeling 
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equipment of this example which were constituted as mentioned above is explained. First, actuation of modeling 
equipment (modeling section 4) is explained. The control input MV outputted from the controller 1 is inputted into a 
process 2, and the process 2 concerned is controlled by this actuation, and it outputs a controlled variable PV. On 
the other hand, this control input MV and controlled variable PV are inputted into the response data collection and 
the editorial department 5 of the modeling section 4. 

[0071] The data which were collected by response data collection and the editorial department 5, and were edited 
by the control-system designer through I/O device 8 are automatically inputted into a dynamic model 6 and a 
comparator 7 by actuation of a control-system designer according to conditions, such as a set-up cycle or the 
amount of data accumulation. The dynamic model of a process 2 is set to the dynamic model 6, and a simulation is 
made based on the inputted control input MV. Moreover, the dynamic models set as the dynamic model 6 are the 
dynamic model used for the controller 1, and other dynamic models by which modeling was carried out in the 
modeling exchange section 10 grade. False controlled-variable PV is outputted as the simulation result. This false 
controlled-variable PV is inputted into a comparator 7 with the controlled variable PV inputted by response data 
collection and the editorial department 5. 

[0072] Further, false controlled-variable PV calculated based on the actual controlled variable PV and actual 
control input MV in the process 2 compared by the comparator 7 is estimated by the evaluation section 9, and is 
shown to a control-system designer through I/O device 8. There is the approach of piling up signal train (time 
series) data, such as a controlled variable PV and false controlled-variable PV, as a trend graph, and displaying 
them as the evaluation approach. 

[0073] Next, actuation of the control-system design exchange tool 3 which contained the above-mentioned 
modeling section is explained. First, a control-system designer performs the modeling for expressing an object 
process with the modeling exchange section 10 as a model (namely, a transfer function; dynamic model) of a 
formula based on the response data from the response data collection and the editorial department 5 of the 
modeling section 4. Moreover, in this example, since an activity can be done consulting evaluation of the dynamic 
model set as the dynamic model 6 of the modeling section 3, modeling can be carried out very efficiently. 
[0074] Next, the dynamic model (namely, transfer function) created in the modeling exchange section 10 is 
simulated in the simulation section 10 as it is, and the result is shown to a control-system designer through I/O 
device 8. Or based on the created mathematical model (transfer function), since the optimal control system is 
constituted, the controlled parameter at the time of performing a control operation (namely, if it is a control 
parameter, for example, PID control, P, I, D parameter) is corrected in the design exchange section 1 1 by the 
controller (decision). Furthermore, a dynamic model and a controlled parameter are simulated in the simulation 
section 12, and the result is shown to a control-system designer through I/O device 8. 

[0075] Moreover, the controlled parameter designed by the design exchange section 1 1 depending on the case is 
set as a controller 1 on-line via the data transmission line which is not illustrated by the controlled parameter 
setting section 1 3. 

[0076] Thus, since the control input MV and the controlled variable PV were taken out from the control system, 
and false controlled-variable PV is taken out further and it enabled it for a dynamic model 6 to estimate in 
modeling equipment using a control input MV according to this example, a dynamic model can be identified with a 
simply and sufficient precision. Moreover, it becomes easy to correct to the qualitative model which can reproduce 
the dynamic model conjointly identified the above-mentioned effectiveness over a large operating condition. 
Therefore, if the physical model is drawn, fine tuning and the amendment function of this are realizable. 
Furthermore, even if it is the user (control -system designer) who is not well versed in a control theory, it becomes 
possible to perform a control-system design. 

[0077] For example, by using the modeling equipment of this example, the flow of a control-system design of the 
process control in a plant etc. becomes as the step ST 1 shown in drawin g 2 - a step ST 8. That is, in the flow of 
the conventional control-system design shown in drawin g 6 , since it does not have the function (namely, drawin g 
2 , online evaluation of the transfer function of ST5) which evaluates and amends a modeling result directly, re- 
modeling (S1 of drawin g 6 - S4) is carried out after implementation of evaluation (S6, S7 of drawin g 6 ) of 
simulation and a real process. On the other hand, in this example, it becomes possible immediately after modeling 
( drawin g 2 , ST4) to evaluate and correct a model result on-line ( drawin g 2 , ST4, ST5). For this reason, it is not 
necessary to carry out the method of an activity that it moves back to quite a front like before, and a control- 
system design can be performed now very efficiently compared with the former. 

[0078] Moreover, since the same effectiveness as the modeling equipment mentioned above is acquired in the 
control-system design tool 3 which contained the modeling section 4 and also the modeling section 4 can estimate 
the dynamic model which carried out modeling based on the evaluation of a dynamic model carried out in the 
modeling section 4, and carried out modeling further again according to this example in this way, a control-system 
design can be performed efficiently. Moreover, based on correction of these re-modeling and a controlled 
parameter, the controlled parameter of a controller 1 can be corrected to online, and the controllability over a 
process 2 can be raised. 

(The 2nd example) Drawing 3 is the block diagram showing the control -system design exchange tool and control 
system which built in the modeling equipment concerning the 2nd example of this invention, attaches and explains 
the same sign to the same part as drawin g 1 , and states only a part different here to it. 

[0079] In drawin g 3 , dynamic-model 6b obtained in the modeling section 4 is used for the dynamic model used as 
the object which performs the decision or simulation of a controlled parameter in the design exchange section 1 1 
or the simulation section 12. 
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[0080] Moreover, the modeling section 4 is constituted by response data collection and the editorial department 5, 
dynamic-model 6b, and correction term modeling section 14b that a controlled variable PV and false controlled- 
variable PV are inputted, presumes the correction term of a dynamic model from the correlation of these signals, 
and amends the dynamic model of dynamic-model 6b from the presumed result. 

[0081] In addition, the I / O data collection means is constituted by response data collection and the editorial 
department 5, and the model correction means is constituted by for example, correction term modeling section 
14b. 

[0082] Next, actuation of the control-system design exchange tool having the modeling equipment and modeling 
equipment of this example which were constituted as mentioned above is explained. First, actuation of modeling 
equipment (modeling section 4) is explained. The control input MV outputted from the controller 1 is inputted into a 
process 2, and the process 2 concerned is controlled by this actuation, and it outputs a controlled variable PV. On 
the other hand, this control input MV and controlled variable PV are inputted into the response data collection and 
the editorial department 5 of the modeling section 4. 

[0083] It is collected by response data collection and the editorial department 5, and the edited data are 
automatically inputted into dynamic-model 6b and correction term modeling section 14b by actuation of a control- 
system designer according to conditions, such as a set-up cycle or the amount of data accumulation. Moreover, 
the dynamic model of a process 2 is set as adjustable by dynamic-model 6b, and the simulation is made based on 
the inputted control input MV. False controlled-variable PV is outputted as a simulation result. This false 
controlled-variable PV is inputted into correction term modeling section 14b with the controlled variable PV 
inputted by response data collection and the editorial department 5. 

[0084] a correction term — modeling — the section — 14 — b — an I/O device — eight — since — the 
correction term of the correlation of the controlled variable PV and false controlled-variable PV which the 
required information which is the need, and which contains the dynamic model itself, for example is inputted for 
presuming a correction term, and correspond serially, and a control input MV to a dynamic model — presuming . It 
is made using this being equivalent to the input/output relation of a correction term [ in / in the difference of the 
input/output relation of a process 2, and the input/output relation of a dynamic model / a mathematical model (it 
corresponds to a transfer function) ]. Moreover, based on the presumed correction term, the correction term 
modeling section updates the dynamic model of dynamic-model 6b. At this time, there is a problem to which the 
dimension of a model becomes large only by adding a part for the error of a model type to a dynamic model. Then, 
generally, the low dimension-ized function of a model is prepared for the modeling section 4, and low dimension- 
ization of a model type can be performed now if needed. Next, actuation of the control-system design exchange 
tool 3 which contained the above-mentioned modeling section is explained. 

[0085] According to the actuation mentioned above, controlled parameter decision, simulation, etc. are made in the 
design exchange section 1 1 and the simulation section 1 2 using the updated dynamic model. Since other actuation 
is the same as actuation of the control-system design exchange tool of the 1 st example, the explanation is 
omitted. 

[0086] Thus, since the correction term of a dynamic model is presumed by correction term modeling section 1 4b 
from a control input MV, a controlled variable PV, and false controlled-variable PV and it enabled it to correct the 
dynamic model in dynamic-model 6b on-line in modeling equipment according to this example, a dynamic model can 
be identified with a still more simply and sufficient precision. 

[0087] Moreover, by the ability identifying a dynamic model on-line, the correspondence to change of the dynamic 
characteristics by implementation of the advanced application approach by combination with techniques, such as 
model predictor control, and secular change of the component of a plant etc. does not remain only in a control- 
system design activity, but can demonstrate the effectiveness in all the locations of the control field. 
[0088] Moreover, since correction term modeling section 14b is prepared in the control-system design tool 3 which 
contained the modeling section 4 as mentioned above, and it enabled it to correct a dynamic model on-line in this 
way according to this example, a control-system design can be performed much more efficiently. 
(The 3rd example) Drawin g 4 is the block diagram showing the control-system design exchange tool and control 
system which built in the modeling equipment concerning the 3rd example of this invention, attaches and explains 
the same sign to the same part as drawin g 3 , and states only a part different here to it. 
[0089] In drawin g 4 , the sequential input of the I/O signal train (a control input MV, controlled variable PV) 
inputted into the modeling section 4 is carried out through response data collection and edit equipment at 
dynamic-model 6c and correction term modeling section 14c. 

[0090] Moreover, as for the modeling section 4, only dynamic-model 6c and correction term modeling section 14c 
are prepared. Moreover, since other configurations are the same as the configuration of the 1st example, the 
explanation is omitted here. 

[0091] In addition, the model correction means is constituted by for example, correction term modeling section 
14c. Next, actuation of the control-system design exchange tool having the modeling equipment and modeling 
equipment of this example which were constituted as mentioned above is explained. 

[0092] First, actuation of modeling equipment (modeling section 4) is explained. The control input MV outputted 
from the controller 1 is inputted into a process 2, and the process 2 concerned is controlled by this actuation, and 
it outputs a controlled variable PV. On the other hand, the sequential input of this control input MV is carried out 
at dynamic-model 6c, and the sequential input of the controlled variable PV is carried out at correction term 
modeling section 14c. 

[0093] Moreover, the dynamic model of a process 2 is set as adjustable by dynamic-model 6c, and the simulation is 
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made based on the inputted control input MV. The sequential output of false control led-variable PV is carried out 
as a simulation result. The sequential input of this false controlled-variable PV is carried out at correction term 
modeling section 14c with the controlled variable PV inputted by response data collection and the editorial 
department 5. 

[0094] Therefore, the controlled variable PV and false controlled-variable PV which correspond serially, and a 
control input MV are serially inputted into correction term modeling section 14c, and the correction term of a 
dynamic model is automatically presumed like the case where it is the 2nd example. 

[0095] Thus, according to the new correction term presumed automatically, correction term modeling section 14c 
is updated so that the dynamic model of dynamic-model 6c may always become the newest thing. 
[0096] Next, since actuation of the control-system design exchange tool 3 which contained the above-mentioned 
modeling section is the same as actuation of the control-system design exchange tool of the 2nd example, the 
explanation is omitted. Thus, according to this example, in modeling equipment, take out a control input MV and a 
controlled variable PV from a control system, and false controlled-variable PV is taken out by dynamic-model 6c 
using a control input MV. Presume the correction term of a dynamic model automatically by correction term 
modeling section 14c from a control input MV, a controlled variable PV, and false controlled-variable PV, and since 
it was made to carry out renewal of automatic so that it might become the newest thing, the dynamic model in 
dynamic-model 6c Automation on the real time of the modeling itself [ besides the same effectiveness as the 2nd 
example ] is realizable. 

[0097] Moreover, according to this example, in the control-system design tool 3 which contained the modeling 
section 4, the same effectiveness as the modeling equipment mentioned above is acquired in this way, and also the 
same effectiveness as the control-system design tool of the 2nd example can be acquired. 

[0098] In addition, although the 1 st - the 3rd example explained the case where the modeling section 4 (modeling 
equipment) was incorporated into the control-system design exchange tool 3, it is not restricted to this and you 
may use it, building the modeling equipment concerning the 1st - the 3rd example into the device of controller 1 
and others. 

[0099] Moreover, although online connection of a control system and the control-system design exchange tool 3 
was made through the data transmission line in the 1 st - the 3rd example, data may be collected using data- 
logging equipment. 

[0100] Furthermore, in the 2nd - the 3rd example, the modeling exchange section may be prepared like the 1st 
example. 

(The 4th example) Drawin g 5 is the block diagram showing the control-system design exchange tool and control 
system which built in the modeling equipment concerning the 4th example of this invention, attaches and explains 
the same sign to the same part as drawin g 1 , and states only a part different here to it. 

[0101] In drawin g 4 , I/O device 8 in a control system and a control-system design exchange tool, the design 
exchange section 1 1 , the simulation section 1 2, and the controlled parameter setting section 1 3 are constituted 
like the 1st example. 

[0102] The modeling exchange data extraction section 19 is constituted by the response data collection section 
20, the collection data buffer 21, judgment / extract section 22, the extract data storage section 23, and the 
optimal modeling data selection section 24, collects I/O signals, and extracts data required for modeling exchange. 
[0103] The response data collection section 20 is outputted to judgment / extract section 22 while it collects I / 
O datas, such as a control input MV and a controlled variable PV, and saves these data on real time at the 
collection data buffer 21. 

[0104] In the order of time series, a sequential input is carried out and, as for the collection data buffer 21, 
collection data can save now the data for fixed time amount. After the data for fixed time amount are saved, the 
data of the next time zone are again inputted from the head of a buffer, and are overwritten and saved to the data 
of the last time zone. 

[0105] Judgment / extract section 22 saves the extract data concerned in the extract data storage section 23 
while it extracts the response data (MV, PV) suitable for modeling exchange from the collection data buffer 21 
based on the conditions defined beforehand and sends them out to the modeling exchange section 10. 
[0106] The optimal modeling data storage section 23 picks out the optimal modeling data optimal for modeling 
exchange from the extract data saved in the extract data storage section 23 based on the conditions which made 
possible ejection of the extract data of arbitration saved in the extract data storage section 23, and were specified 
as the control-system designer, and sends them out modeling exchange section 10. 

[0107] Next, the modeling work habits using the control-system design exchange tool having the actuation of the 
modeling equipment of this example and this equipment which were constituted as mentioned above are explained. 
First, the data collected by the response data collection section 20 are saved on real time at a part collection data 
buffer 21 nearly for fixed time amount, and are sent out to coincidence by judgment / extract section 22. 
[01 08] In judgment / extract section 22, when judging and carrying out data extraction of whether the data for 
modeling exchange are extracted from the collection data for between top Norikazu scheduled time, the data for 
extract time amount T minutes determined on condition that a sampling period etc. are extracted from input data. 
[0109] Extract data will be outputted to the modeling exchange section 10, and will be henceforth used for the 
modeling activity by the control -system designer etc. On the other hand, extract data are saved in the extract 
data storage section 23, and from these preservation data, the optimal thing is outputted to the modeling exchange 
section 10 as data for modeling exchange by the selection by the control-system designer, or the conditions which 
were set up beforehand, and they are used below like ****. 
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[01 10] Here, the data extraction criteria in judgment / extract section 22 are explained. The information how an 
output signal (controlled variable PV) changes is used for the modeling of the dynamic model of a process to the 
input signal (control input MV). Therefore, a responded-output signal when an input signal changes above to some 
extent is required as data. 

[01 1 1] For this reason, in this example, as shown in drawing 6 , it is judging with the amplitude b of the variation 
MV of the control input MV within unit time amount, i.e., the control input within inclination a and the extract time 
amount T. That is, the values A and B with which inclination a and the amplitude b in this time zone buffered are 
beforehand specified as the control-system designer are received. Inclination a>A of a control input MV — (1a) 
Amplitude b>B of a control input MV — (1 b) 

When it ******, the extract of the data for modeling exchange is performed. 

[01 1 2] In fact, first, judgment / extract section 22 always carries out the monitor of the inclination a of a control 
input MV, and saves the time of day t1 when inclination a becomes max. Next, when the conditions of a formula 
(1a) are fulfilled after the data within fixed time amount are collected by the collection data buffer 21, the 
amplitude b of the control input MV in the range from the time of day t1 to the time of day t2 after the extract 
time amount T is investigated. And if the amplitude b fulfills the conditions of a formula (1 b), judgment / extract 
section 22 will take out the control input MV and controlled variable PV between time of day t1 - t2 as extract 
data. 

[01 13] In addition, although the formula (1a) and the formula (1b) were made into the extraction condition, it is 
good here only also considering a formula (1a) or a formula (1b) as an extraction condition. On the other hand, the 
data selection criterion in the optimal modeling data selection section 24 is explained. 

[01 14] When operation of a plant is performed over a long period of time, the above-mentioned extract data will be 
saved in large quantities in the extract data storage section 23. A control-system designer investigating all these 
data one by one, and choosing the optimal thing requires a great effort, and it is inefficient-like. 
[01 1 5] So, in the optimal modeling data selection section 24, the conditions for choosing automatically one or more 
of the optimal data for modeling exchange can be set up now. 

[01 1 6] Although this condition changes with the situation of a plant, properties of a process, etc., it can consider a 
thing like formula (2) - (4) shown below, for example. 

Inclination a of a control input MV becomes max. And extract data with which the amplitude b of a control input 
MV serves as max — (2) 

Inclination a=A1 of a control input MV And extract data nearest to amplitude b=B1 of a control input MV — (3) 
Inclination a<A3 of the A2< control input MV And amplitude b<B3 of the B-2< control input MV Two or more 
extract data to fill — (4) 

Here, A1, A2, A3, B1, B-2, and B3 are conditions, such as a numeric value which a control-system designer sets 
up- 

[01 1 7] In addition, the various selection conditions as which only inclination a considered the amplitude b besides 
the formula (2) - the formula (4) can be considered. Next, modeling work habits are explained using the flow Fig. of 
drawing 7 . 

[01 18] First, the control input MV and the controlled variable PV from a process 2 which were outputted from the 
controller 1 which carries out entailment of the dynamic model of a process are collected and buffered by the 
response data collection section 20 (ST11). 

[01 1 9] next, the response data with which conditions were filled are extracted from collection data, and it saves — 
having — **** — this extract data — as it is — or it is chosen and is sent out to the modeling exchange section 
10 (ST12). In addition, data extraction by steps ST1 1 and ST12 and preservation are performed continuously. 
[0120] The extract data sent out to the modeling exchange section 10 are used as data for modeling exchange, a 
transfer function is identified (ST13), and a controlled parameter is determined (ST14). 

[0121] Furthermore, evaluation by simulation is made (ST15) and it is estimated by the real process (ST16). In 
each phase of steps ST14-ST16, if there is need, return and re-implementation of each activity will be performed 
to a front step. 

[01 22] A dynamic model is corrected as mentioned above and it optimizes. Thus, since judgment / extract section 
22 extracts as extract data when the control input MV which was taken out from the control system according to 
this example, and a controlled variable PV are once saved as time series data at the collection data buffer 21 and 
these time series data fulfill fixed conditions, and this was sent out to the modeling exchange section 10, a 
control-system designer can perform modeling efficiently about a controlled system, using these extract data as 
data for modeling exchange. 

[0123] Thus, since the above-mentioned fixed conditions are sorting out automatically the I / O data from a 
controlled system, only useful information can be taken out in the plant operation over a long period of time, and 
the effort which a control-system designer's data editing etc. takes can be reduced sharply. 
[0124] Moreover, according to this example, extract data are saved in the extract data storage section 23 in this 
way. Since the data which suit most the conditions set up beforehand are taken out as optimal modeling data and 
this was sent out to the modeling exchange section 10 by the optimal modeling selection section 24 from these 
preservation data A control-system designer can perform modeling much more efficiently about a controlled 
system, using this optimal modeling data as data for modeling exchange. 

[0125] Moreover, it can choose from operation of a prolonged plant automatically on the conditions by which the 
data which fit modeling most were able to be provided beforehand, and the effort which a control-system 
designer's data editing etc. takes can be reduced further. 



file://C:¥Documents and Settings¥Owner¥My Documents¥JPOEn¥JP-A-H08-1 3... 2004/12/14 



JP-A-H08-1 37508 1 3/26 K— £/ 




[0126] Furthermore, since data can be chosen from the operation over a long period of time, a dynamic model is 
easily correctable, if this invention is used even when there is change of the dynamic characteristics by secular 
change of the component of a plant etc. 

[01 27] If even each above-mentioned setups are appropriately set up by the expert, those who are not well versed 
in a control theory can also treat the equipment of this example, and can be engaged in a control-system design 
activity further again. 

[0128] In addition, since the point of the extract data storage section 23 is limited, as compared with the extract 
data from which the optimal data of. the past which suits the optimum conditions shown in formula (2) - (4) etc. 
were newly extracted, it leaves only data with more high compatibility, and you may make it always save only the 
optimal data in the extract data storage section 23 by the optimal modeling data selection section 24 as a 
modification of this example. 

[0129] If it does in this way, the data which finally fit modeling most can be taken out from the performance data 
(trend data) of a further prolonged plant besides the above-mentioned effectiveness. 

(The 5th example) Drawin g 8 is the block diagram showing the control-system design exchange tool and control 
system which built in the modeling equipment concerning the 5th example of this invention, attaches and explains 
the same sign to the same part as drawin g 1 and drawin g 3 , and states only a part different here to it. 
[0130] In the modeling equipment of the 2nd example shown in drawin g 3 , the modeling exchange data extraction 
section 19 which replaces with response data collection and the editorial department 5, and is shown in the 4th 
example is used for the modeling equipment of this example. 

[0131] In this modeling equipment, each data (MV3, PV3) chosen by each data (MV2, PV2) or the optimal modeling 
data selection section 24 extracted by judgment / exchange section 22 of the modeling exchange data extraction 
section 19 is inputted into dynamic-model 6b and correction term modeling section 14b, and a dynamic model is 
updated. 

[0132] Thus, since the modeling exchange data extraction section 19 which replaces with response data collection 
and the editorial department 5, and has the same configuration as the 4th example in the equipment which has the 
same configuration as the 2nd example was used according to this example The same effectiveness as the 
modeling equipment of the 2nd example and the 4th example is acquired, and also according to the extraction 
condition of judgment / extract section 22, the optimum conditions of the optimal modeling data selection section 
24, etc. The data suitable for optimization of modeling can be automatically chosen within the limits of conditions, 
and automatic identification of a transfer function can be performed. 

[0133] Moreover, while the automatic extracting of the data over a long period of time, selection, and automatic 
identification of a transfer function are possible and a control-system designer's effort can decrease sharply, it can 
respond also to change of the dynamic characteristics by secular change of a plant. 

(The 6th example) Drawin g 9 is the block diagram showing the control unit and control system concerning the 6th 
example of this invention, attaches and explains the same sign to the same part as drawin g 4 , and states only a 
part different here to it. 

[01 34] The control system consists of the control unit 1 5 which outputs a control input MV (input signal train) to 
desired value SV, the process 2 which outputs a controlled variable PV (output-signal train) to a control input MV 
and the supervisory equipment which is not illustrated in addition to this, the data transmission line, etc. in drawin g 
9 . 

[0135] The model predictor-control control section 17 which a control device 15 has the dynamic model 16 
(G" (S)) which can be updated inside, and outputs a control input MV to desired value SV, 6d of dynamic models as 
which a control input MV is inputted into online through the transmission line which is not illustrated, It is based on 
the timing which had the dynamic model 16 (G" (S)) in 14d of correction term modeling sections into which a 
controlled variable PV is inputted similarly, and the model predictor-control control section 1 7 set up. It is 
constituted by the renewal timing section of a model replaced with dynamic-model G[ in 6d of dynamic models 
currently corrected ] ' (S). 

[0136] Here, since the configuration of 6d of dynamic models and 14d of correction term modeling sections is the 
same as that of the thing of the 3rd example, the explanation is omitted. Moreover, the model predictor-control 
control section 1 7 is a controller for performing model predictor control, such as Smith's dead-time control, non- 
interfering control, MAC (Model Algorithmic Control), or DMC (dynamic Matrix Control). 
[0137] in addition, a I / O data collection means — 6d of dynamic models, and 14d of for example, a part of 
correction term modeling sections — it is constituted by the function and the dynamic model is constituted by 6d 
of dynamic models. Moreover, the renewal means of a model is constituted by 14d of correction term modeling 
sections, and the renewal timing section 18 of a model. 

[01 38] Next, actuation of the control unit of this example constituted as mentioned above is explained. First, the 
control input MV outputted from the model predictor-control control 1 7 is inputted into a process 2, and the 
process 2 concerned is controlled by this actuation, and it outputs a controlled variable PV. On the other hand, 
this control input MV is inputted into 6d of dynamic models, and a controlled variable PV is inputted into 14d of 
correction term modeling sections. 

[0139] Hereafter, 6d of dynamic models and 14d of correction term modeling sections operate like the case of the 
3rd example, and newest dynamic-model G' (S) according to the situation of a process 2 is set to 6d of dynamic 
models. 

[0140] Next, according to the conditions set up beforehand or decision actuation of an operator, the renewal timing 
section 18 of a model updates the dynamic model 16 (G" (S)) in the model predictor-control control section 17, 
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and inputs dynamic-model GLlh 6d of dynamic models ] ' (S). 

[0141] Henceforth, the model predictor-control control section 17 controls a process 2 using a dynamic model 16 
(G" (S)) until there is renewal of the following dynamic model. Therefore, model predictor control of the controlled 
system is carried out by the dynamic model nearest to the real model of a controlled system at the time. 
[0142] Thus, according to this example, in a control device, have the dynamic model which can be updated to 
model predictor control, take out a control input MV and a controlled variable PV from a control system, and false 
controlled-variable PV is taken out by 6d of dynamic models using a control input MV. The correction term of a 
dynamic model is automatically presumed in 14d of correction term modeling sections from a control input MV, a 
controlled variable PV, and false controlled-variable PV. The automatic correction of the dynamic model in 6d of 
dynamic models is made so that it may become the newest thing. Furthermore, since it enabled it to update the 
dynamic model 16 (G" (S)) in the model predictor-control control section 17 using the dynamic model in 6d of 
dynamic models Even if it can obtain easily the exact dynamic model for model predictor control and the dynamic 
model of a plant may change, it can respond and stable exact control can be performed. 

[0143] In addition, in this invention, as long as the dynamic model of a process 2 is used for the model predictor- 
control control section 1 7 regardless of the thing of the format illustrated by this example, it may be the thing of 
what kind of format. 

[0144] Furthermore, although the modeling exchange data extraction section 19 was applied to the renewal of 
dynamic model type modeling equipment equipment of the 2nd example in the 5th example, in this invention, 
application of modeling exchange data extraction equipment is not restricted to this, and the application to the 
dynamic-model evaluation type modeling equipment of the 1st example, the control unit of the model prediction 
mold of the 6th example, etc. is also possible for it. 
[0145] 

[Effect of the Invention] As a full account was given above, according to this invention, the modeling equipment 
which performs evaluation or amendment with the online of the dynamic model in the process of a plant etc. can 
be offered. 

[0146] Moreover, the modeling equipment into which the response data for making identification of the dynamic 
model in the process of a plant etc. and the decision of a controlled parameter are efficiently edited through a help 
can be offered. 

[0147] Furthermore, the control device which is serially amended by the on-going process in the dynamic model 
used in the control device which performs model predictor control and in which a dynamic model and updating are 
possible can be offered. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This- document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Pj^wjng 1] The block diagram showing the control-system design exchange tool and control system which built in 
the modeling equipment concerning the 1 st example of this invention. 

[ Drawin g 2] The flow Fig. showing the procedure of the activity of the control-system design by the example of 
this invention. 

[Drawin g 3] The block diagram showing the control-system design exchange tool and control system which built in 
the modeling equipment concerning the 2nd example of this invention. 

[Drawing 4] The block diagram showing the control-system design exchange tool and control system which built in 
the modeling equipment concerning the 3rd example of this invention. 

[ Draw ing 5] The block diagram showing the control-system design exchange tool and control system which built in 
the modeling equipment concerning the 4th example of this invention. 

[Drawing 6] The flow Fig. showing the work habits when correcting the transfer function in this 4th example etc. 
[ Drawin g 7] The flow Fig. showing the procedure of the activity of the control-system design by the example of 
this invention. 

[Drawing 8] The block diagram showing the control-system design exchange tool and control system which built in 
the modeling equipment concerning the 5th example of this invention. 

[Drawin g 9] The block diagram showing the control -system design exchange tool and control system which built in 
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the modeling equipment concerning the 6th example of this invention. 
[ Drawin g 10 ] The flow Fig. showing the procedure of the activity of the conventional control-system design. 
[ Drawin g 1 1] The flow Fig. showing the conventional work habits when correcting a transfer function etc. 
[Drawin g 12] The block diagram showing a conventional control-system design exchange tool and a conventional 
control system. 
[Description of Notations] 

3 — A control-system design exchange tool, 4 — The modeling section, 5 — Response data collection and the 
editorial department, 6, 6b, 6c, 6d [ — Correction term modeling section, ] — A dynamic model, 7 — A comparator, 
9 — The evaluation section, 14b, 14c, 14d 15 — A control device, 17 — The model predictor-control control 
section, 18 — Renewal timing section of a model, 19 [ — Judgment / extract section, 23 / — The extract data 
storage section, 24 / — Optimal modeling data selection section. ] — Modeling exchange data extraction, 20 — 
The response data collection section, 21 — A collection data buffer, 22 



[Translation done.] 
* NOTICES * 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[ Drawin g 1] 
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[Drawing 4] 
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[ Drawin g 5] 
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[Drawing 9] 
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[ Drawin g 11 ] 
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*tc^-T^Adi^^-^fcS^, fWWcfRc&RWfe^E 

t»jHsn, ««is#Rjc»'rsAta*7 f "-^ 
r^Att^-^i&m^ai:, jioAm^^-^iRai^ 

±^xti-«^m^-^ LTata-r*wtt»ffl*R 

[0 0 3 8] £SlC, »3j»7fc#*-r*SMBtt. H* 
« 6 letter *Sg9ilCj3V>T\ •WP#R£*f s ;WfcLfc 

fi«ft»6fto. mmr-f&iR^mzxmiRtstitz 
^^Ju^^m^^n^ffi^Rjfx—^t^A^sn, m 
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[0 0 3 9] »**8K»fc-r*58W4. *» 

tri^tr'J ^^frS^-rU ^KKicfcHT, y 

skulks n, ^]p^tc^^Am^5 :: --^^jis^ 

CO 0 4 0] «f*fl|9»C»«r*«Wtt, 
^SfflASnT^SftfflaWT*— *i©B©«BB« 

j^miE^&t. ^?jHteE#Rft©*iE£nfce»BR 30 

[0 0 4 1] 

[0 0 4 2] ftWttt^JUCA*^*^— 53&«BI 

[0 0 4 3] fir, Jtlfcffffi^RlCcfcoT, WA\i7 
a««iBoa&atS^ttJ:OH:«53^*5C*:fen, IMS 
[0 0 4 4] £fc, M*JB2JC***-r*«WO^x , J> 




M¥8 - 1 3 7 5 0 8 

J0 

[0 0 4 5] &\Z. Wi^^MZX^^-^tm 

ib $ t s Rsn»»*<z)fiaMRr ■& ms^r 

[0 0 4 6] fit, ^JM&IE^&ld^oT, T^a-fe 

e»BMtaWKES*l*. 
[0 0 4 7] $6(C^fc. ■*«3lC»*"r*569B© ; E 

tW>hn-7*6 HfMtftlc&tfi $ nfcjftfi^- * 

•JWWftoeaBRrftfc^ftWtt^^jcbfc^o 

[0 0 4 8] ^tC^^HgjE^RlCJcoT, t9EMW» 

;n*g©3 tt«niM*ofiaHR^aH^4KiE$ n-s . 

[0 0 4 9] — ^> »^4ir^jS*r^^BJ©^eT r U> 

[0 0 5 0] e:ne^AtH^T-^^w- 

[0 0 5 1] Ifc^T, -CO^ffi-^ 

fBii#a^6oxffl*7 s --^€±Ejaittiftfr 

[0 0 5 2] £fc, ^^SKittiftT^H^^U > 
tB*x-^iR**RtLT, 1(1**4 
[0 0 5 3] bfc^'oT, a »« PARSES ftfeffiffi 

[0 0 5 4] $ SIC. a**6(C^jCTS^CDf ^'J 

[0 0 5 5] fit, «5Bx— ^a«^a«-<fcoT, {X 



-94- 



11 

[0 0 5 6] $ b^£7c, 18*317 \ZttfoTZ>$&ty<D*: 

[0057] bfe^ox, smmz^&wifeznfcmiR 

[0 0 5 8] — #\ ff*^8^j^-r^>^C0^x , J> 
ffSfc £ OA^JRIfl?-^ Lffl'&mU 

[0059] x\z, ^n^^Aaj^f-^Wi^Jr- 
5«af-^ Ett^RjWK it e> nx v > * . 

[0 0 6 0] 3=fc, Hf-?HS8l:J:oT, 

-^ia«#a^tt. RK*#icR*>*&-rs?— 
?u?— ^ta^g?-* tsjtRu 
-j^xm&m?— 9<o— ««*Bffiu cms*?*** 

[0 0 6 1] l^ot, fiW»Kffl-#tt. u(Dilf 

^(c^^x^7 : u>^^ff p^tras. a* 

JS9^*T«SgKco»J»K«(c*5^X«, i^ft^Er 

[0062] ^ict^w^iE^gKcfcox* nesifliM- 
•^sffl^snx^^tH^iRjfc^—^-r^fc-swMt 
ftWtt^^^&MAanx^sffisaiJicx— ^-r**? 

KM*tt*<DeXHR*<eiE $ n* . 
[0 0 6 3] ^65 :: ;^2lO^I^O=i>hD-^(c 

tt^e^i/^s^^ix^e^u^assiifflifflon > h n-^fi 

SIW*t*€:SIWLX^S. ^C1X> *?;HE*r^Rli. 

^^;u^iE^Si*i7)fe5i^^ffl^x^f : >'U^fira^ffl 

[0 0 6 4] 
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J£ 

TRWT*. 

(JB1*««) Bill *58W©»lj»«f!lC«-B ; E7 2 

[0 0 6 5] Hlt^T, *J»»tt, S^ilSVtCft- 
UXSfPSMV (AAfl^J) ^tB^T^n>hn-^ 

[0 0 6 6] £fc> «W*Cttftl«l*RM-3t»y-;P3 

*«*asn, iwn*3^6iiifp*Mv^j:^«w«pv*« 

[0 0 6 7] ^?U>^SS4W:, A*Stlfc!lffiMV 

0 X & 3 ttMfll*R»#ORfPC J: o XHX^?-* £ 

iil, as * -r s ibs?- ^ 5 yn-fe 

a? A2^i^f^G' (s> j^assn, 

Kft - R*»5^6^»ffRMVSgJtTiBH»aiSlfP 

ft * £ W « L A ttl A R © 8 tC & A -T £ If tf SB 9 & 1 c «t r> 

[0 0 6 8] M»3RRW-3£»^-;U3«, 
U > y « 4 6 C0#f^»M V & J; ZtMWm P V ^A^J $ 
tu a*:?. AfflARRSftRCTWHSRtW^^U 

>3>ffll 2t, Rft3E»aBl 1 (Ccfc^X^IE^n 
fcfflW3£ft*n>l-n-7 1 lcR&-r*M«P£RR£a 

1 3 tl:i:o«$nT^a. 

[0 0 6 9] ft*3, Affl*?-^iR**Rtt, 
40 S^-^iK^-SMSSSfC^oXS^^nx^O, tfcR 

[0070] a±<oj:5«c*j5S$nfc**i6«© 

RH-3tS^-JK©«)f^lCO^XRWr*. St*. tf'J 
5^ iPVf^f'J >y«4Wi6*f-^«* • Hm^5(C 
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A^ns. 

[0 0 7 1] fo&T-Z&M • tBft«5(CiRttdn, A 

^te^^U, -tcoffi^rx U >^XSSK 1 0«TCrU > 
LTJS««W*PV ' *«fflA$n-5. C®«<HfH«P 

apv<h^{citKSB7{cA^^n^o 

CO 0 7 2] tttt«7TJtttSnfc7 r n-fe^2fc**tS 
*l«<0«MW*PVt»fP*MVlC'bi:'^VJT»J»*tlfc 
iMJMPVH ZZlz. fM^9TfM2ft, A 

turtt* MMPV^j;txJ«HiWI**PV a? 

M (B#3^J) t-? ft h U > H y 7 7 l/Tto^^S 
[0 0 7 3] ±IB ; e5 s U>^gB*rtKbfcaW« 

*R»#fcL >?3z9B 1 o kit, ^e-x'J >y«B 
4 ©jfc*^— • H3l£B 5 £ 0 OJSS^— ^ £fc i 

[0 0 7 4] ^{C, ^T^^SSlOt^nfc 
U — 5/3>jfSl OKL^Tv'^jlU— h$n> 

8t*£*fT-r*«W)iW«£ft (T/j:fe^SI»A7^- 

P I D»J»T*n«, P> I, DA7^- 40 

b Kim tt^E5r;Ufe iWWKfiftttS/S a. U~*> 3 >SB 
1 2 iC^TS^n-U- h£n, ^tf)i^m£Atfi*2£@ 

[0 0 7 5] ^CioTH Rfr3£«SB 1 1 K 

ho-7 1 KlSStSn*. 

[0 0 7 6] d(^±:-5{C*fejg^JlCctn«, >y 




- 1 3 7 5 0 8 

AUftMSftP V ' =£t0miT, S^^IC Lfc CO 

[0 0 7 7] WAfcttSMWO^U 
070-M2C^t7fyySTl-Xf7^ST8 

£tS«g (T^^^^2. ST 5C0^M^I§:O^>^'f > 
Wffi) Zfttzte^tztb. ->Sal/-'>3 Vis^tfU^o 
irAOl?# (0 6 6, S7) ©SIMi:B : ef , J> 

^ ®6(^)S1-S4) £HSSUTV>£. cnWflT 
^SMWTtt^U^ (02, ST 4) fzfz*>\Z 

mtteZ (02, ST4, ST 5) . C©fcfl&ffi*<Z>«k 
[0 0 7 8] £fc, u^J:7i:*»J(iJ:nH 

*)>#&4TzmtzWm'?Z>Z.£tf'V%Z><D-Z, S4^< 

(Sg2H5S#J) 03ft *KWcoaS2Hi6fiSJlC«-5^x 
**«ti«HT»0, 0 1 tW— «»tttBI— 

[0 0 7 9] 03 fZfe^T, RftXaffl 1 1 ^TtHv^ 
al/-y 3 >asi2t:t, SW5£RCD^^^H->^3. 

yaS4-c^bti^®j^tt ; eT : ;u6 b^^v^, 

[0 0 8 0] tf'J>y«4H ^f-^1Xl 
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[0 0 8 1] U& % Affl^x-^Rfl^Rtt. 

[oo8 2] a±©j:5t«dsanfc#*ifi«<o 

Stu ^S7 p n-fe:X2^c:cD^lCcfc;-3T$^$nT^J 20 
iPVMf'J >^8S4 ©JS*?*— • urns* 5 \Z 
[0 0 8 3] K»3r-*«a»-«*«5fc«0»*n, II 

«l»o*ftf:ifc^Tii6iii:. Sfctt, fflffl^K ' 
»*o«f^{c«fc-3r, ■mtt^5 s ;i'6b*j:t«iiEWE 

bfctt, ^n-fex2coa^tt : e-x;^^^ig^$nT 

V ' difflrtSftS. EflMftKIHfWPV * 14, 
^iK^ . «*aS5J:0A*SnsiW«l*PVi*fc, *§ 
jFg^U^&l 4b(CA^^n^o 
[0 0 8 4] SHE^E^U 4 b»4, Affi^S® 

StsMliP vtiBHiBMP v * t»ff«MVio 
14, ^nir^^cOAfflAHW^K^tt^^OAffl^H 39 

«iE«<BAfcH*«i«t;:*BMfT* c: t*mm Lt^^nt 
^'j>y8B4ic2ptt$nTi5 0, i^s^i;, 

[0 0 8 5] Ji»Lfc»fP£Lfcj&*o-C 3E«rSnfc» 

[0 0 8 6] cojc^tc^JS^jic^nji, ^e^'J >y 




^ffi¥8- 13 7 5 0 8 
[0 0 8 7] Sfc, >T»»tt J Ex;USBIST 

[0 0 8 8] coctotc^siss^iicctn^ ^ 
u>y«4SrtKbfciWW*R»y"-;u3t*5^T, ± 

jfiU&J^KttiEWe^y >^ffll 4 b€RW~C\ iJ# 
0-«3»cfc < ffl«*R»S:fT'3 C <fca*T€?*. 

(IS 3 HSS#I) 0 4J4, #jse<d*3iww;:«* ; e7 s 

U >^S«*rt3KLfcH»«R«-^ffl^-;U43J:tXS!lW 

[0 0 8 9] 0 4iri5^T, ^x l J>^4tCA^$n 
fcAfflrtW^J MiMV, HiiPV) 14, Jfc^x 

c feitfflljEa^U >^ffl 1 4 c K:«KfcArt$ns. 
[0 0 9 0] ^xU>^g?4f4, ftWtt^x^ 6 

c <h, WilEJ& s E7 : V>if9l 4 cOW8»5ftT^ 

i*iB«oi(i*tiBii;fe© 

dd-Cf4-€-<7>RWS«I«-rS. 
[0 0 9 1] fc*3* =E5 s ;V»iE*RJ4, fllAkOflE^ 

?'J >y»«€rt»l/fcM*P*RH-3Ea^--^0»fffc 
■3V>TR9rr*. 

[0 0 9 2] trU^gii rtfU>y«4) 

©■MPfcRtf-r*. 3>hn-7l ,tDtH*Snfc*fP 
ftMVtiyn-trX 2tcA^?$n> SR^n-feX 2 ted© 

CO»fPSMVf4ft»tt^^;U6 c fCflM^A^tl, M 
MP VF4*HE3H^xU >^S& 1 4 c dJU^A^n 

[0 0 9 3] *&, ftWtt^^e cfcl4, ynir7,2 

oftWtt^^^KtcRft^n-c^o, A^j^nfcf^ 

^©IWMIPV'H • 

SB 1 4 c {Crtl^A^l^n^o 
[0 0 9 4] Lfc^ot, ffliEJl^^U >^«1 4 cl: 
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[0095] z.<D£?\z&mm\zmzisnTcmz.tmiE 

[0 0 9 6] ^(C, ±aa ; 65 s, J>yi8Srt«L)tfflW* 
^T> MfP*3^6»fP«MVtttMPV*aiD3KL/, 

v, awipv, .wjiipv'^eni^fw 

[0 0 9 7] £& t E©±5fc***W:±nfct ^ 

[0 0 9 8] fc:43, »l-5B3 30S«-rfi, ^U>^ 
g&4 (^EfU>^gi) SWUTSRW-SEay— ^3©* 

[0 0 9 9] Kl^ffSXlBM-edffiffllX&MVl 
[0 10 0] SSSC, JB2— JB3jHl5«lZ*VJT, IB 1 

(mirn&m) Hsu ^awofg^Mwcffi*^ 
u >^a«&ftj«bfc*»*R»*ay-;^«fctf«iw 

[oioi] 0 4::fe^T, SlW5R&^a»5SS9:ffl-xa " 

•>3>«12, M«P£ftR£ffl3a. 

[0 10 2] ^fsij >7^m : T-2te&&l 9 I** 
V s — *iR«aB2 0£. VLm^—^^yyr 2 1 <h, flfi 
2 2 ttffi7 J -^«#fi8 2 3 «BI^5 f, J 

[0 10 3] ^T : -^^m^2 OH, SffiMVRtf 
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ic* «je • ttta«.2 2 «cui*-r*. 

[0 10 4] JR«r-^A7 77 2 ltt, WVf-W 

[0105] wj£ •ttta«2 2H ^g«&nfc*fr 
atar***?-* (mv, pvj sssau ^ru 

ft^-*«#£&2 3 

[0106] ii^T ! J>^r-^§^2 3H lam 
ajuejtetu t^o. «ffli»R»*«c»esnjfc*frK: 

l^'^T, atB7 f -^«#»2 3lC«#$tX^fflfflx- 
a? [0 10 7] EU:©±5lC«jS3ft/^*««© 

^e^'j >ysBo»fp&^BK«*rti«-r*a»»Rfl- 

^ay-^Sffi^fc^^U^yffJB^JBICtJViTRWT 
tt, JfeWrlBiMaCiR*?— ^/ty7r 2 1 CU7;^ 

[0 10 8] *Jft -ttffiBB2 2TH A*^-*^*>± 
[0 10 9] fflfflT 1 — ^EfU>^^l OfCffi 

^«s«2 3tc^#$n. M»*R«-*t«fc*a«fccfc 

40 [0 110] ZZX. Wft -ffimflS2 2tC:fc#£?-^ 

[Oiii] c<Dtz&s **JfiWTfi, la 6 iC7**r J: 5 
ttfflli*|HlTrt<O«fP»MV«>««bi:«C«l;0 ! PJ3e*ff-3 
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20 



WiMV«a>A 
»fP*MVOa«b>B 

[0112] sasictt, £t\ • 22\t, m 

f^fiMVcD^a^tC^-^U «£ a ttS 

«ftr-^ny77-2 UdR*anfc«, SC (la) O 

&#£ijt 2STO«a«C45»*«fP«MV©a(BbSW^ 
S. ^tx, Mjb^£ (lb) oftfrft«fc^:K, W 
S • ttUCB 2 2lt «rfltl-t2 WJO»fls*MV f #J 

»t p v ^mih'r-* t in o mr c <t ic^s. . 

[0 113] fc*3, ClCTte, S (la) ^OSC (1 
b) SttfflftffiLfc^ j£ (la) ©3k £>3W2j£ 
(lb) o*fettaijfefttl/Tt)J:^. --ft. SltfJK 

^"3, «f^*MVOSigb = B 1 iCfkfcjfi^Jftffl^— 9 
A 2 <Sf£fiM VOfif a < A 3 , 
*V3, B 2<»f^*MVOfi«b<B 3 

A 1, A 2. A3, B 1. B 2, B3H ©1® 
*Rff*#R^5ft«*<B^-C*S. 
[0 117] 5C (2) (4) BWfct), 

ato^fcS^ttaHb^^fe^ztl/fca^^jW?*^ 

[0118] ^Dtxoii^T^s^r* 

n> ha — ^ 1^5ffl*snfe*#iMVi:^a-i:X 2 
*60MlPVIt **7 i -^JR*aS2 OKUDWa 

tu A*y7 7'j>^nw5 (st id . 
[0119] iKm^-^^^^ft^sife^nfc* 

1885 1 OKligfcHSn* (ST 1 2) . ft*, Xt7 7 p S 
tii, STi2;:i;^f-«liJ, Mf^iHIiL 

[0120] >{f£ma i otci^m^ n^»ffi^ 
anft^nft^ti (sti 3) , 

(ST 1 4) o 

[0 12 1] $«=>;C, y5al^->3 >{::<£ *flWB7&*fc 

2n (sti 5) . ^yn-fex-es¥«$ns (st 1 

6) a 7t7"/ST14-ST1 6<7D^^pg-e, t&Xd* 
[0 12 2] a_hSD<J:^tCLT, «j»tt^-r^?WSlE£ 50 



- (1 a) 

- (1 b) 

tret*. 

[0 114] y^>hCO^^^fo1(C^oTl ; T^(h, 

[0 115] f ^T, >^^-^M^2 4 

[0 116] :<3D*ttH y7>hOttR ?U±Z<D 

ttK«fc J: 0 WitfaTt^ta (2) ~ 

(4) <&£5ftfc<&)&*#Aen*. 



(2) 



(3) 



... (4) 

*^5Rotas nfc»ft*M v <h «n9 a p v £ ^m^- 

[0 12 3] ^C0i:^iZ^M^^>OAm^x-^^ 

&±m\z&m-f2) c: tat-?**. 

[0 12 4] dO±5«c**)t«»cJ;ntf, feffi 

T> WW»*lc^ViTcl:0--B«!i*<fc<^T ! 'J>i? r $fT 
[0 12 5] ftflgBSl<07 r 7>KO«»^e»t» : E 
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C 0 l 2 6] Jbi:, ftMlffltaiSftR^ST 2 — 

[0 12 7] ±EftRS*ffS**n*l: 

CO 1 2 8] fc:fc, **««Ojl»«tbt, atb^- 
>^f-^1^2 4[; e i:^T, SC (2) - (4) 

[oi2 9] z.<n£o\z-?n\z. ±mh%:<Dm. zziz 
m^TK-rm^m-c^D, mi, m3 hm-^\z\tm- 

[0 13 0] **!M(D^U >4f«Rtt. 0 3^t 
m2H5S^|cD^5 :: U>^M^^^T. j&S^-^iKSI 

[0 13 1] ^©€TU>yail:i5^tH > 

^nfc^^-^ (mv2, p v 2 ) x\*mm : £7 £ v>>f 
T—9m&£&2 4\z£vmiRzrLrz&T-? (mv3, 

P V 3 ) «fttfiP6b, «iE^7 : U>^»14 
[0 13 2] :^i;9i:*ll»JI:J;nH 3§2§fi560tJ 

r'j >yiJ8f-^aifiaiii 9^ufc©r, m2mm 

^JM4tM?)^f , J >y£R£H«fc»*3W»S 
natt, fflfe • &-±igB2 2 <7>ffltfcS^f*=> SH^U>^ 

3® ft I Z M T Z> t - * £ ^ co BB « T S ft W ! C L 

[0 13 3] Sfc. fi«8PJIIC«*^-^0&J6fflta f M 
ft* f£»MR©e»mj£0<iirtgT. M«I3RR«"#©»* 

»»tt©RftlC*>#*T#*. 
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[0 13 4] ^9(C^V^T, Sfl»*fcL IMSVdt 

UTSf^SMv (A^ft^j) euj*rs»i»RRi 5 

[0 13 5] 5fcL W«Blc3E«f^ItBft»«Ftt 

€fJH6 (G" (S) ) Sr^TU @SHtS VtC*U,T 

v^^nsww^edt, i»i«K«ni*pv 

Ml* 3 > hn-W 1 7 WOWfttt^T^ 1 6 (G" 

(s) ) fcRjestifc^ ^ >?\zm-j\,*x, &iEzn 

TV^iH^fJV6 drt^l^tfiVG ' (S) £ 

[0 13 6] CCT, RWtt^E^ 6 d*5<fc£tfiIE*E: 
a? ^UV^gRl 4d<^«jSttS3^jSfi«O s fo<Z>(kl«iaT« 

^FSftSlflU MAC (Model Algorithmic Control ) & 
S^ttDMC (dynanic Matrix Control) ^<D^)V^ 

[0 13 7] fcfc, Xffl*^— ^«*#Rtt, W^tfft 
#tt^e?;l/6 d43^^«IE^?U>^l 4 d 

30 ;ME«r*Rtt. WAtfMiE^^U l 4dfeW 
[0 13 8] a±<0J:5C**snfc**lB«o 

•m«R©»ffK^^TRi8-r*. £?\ ^t^shm 

5*1) >^SB 1 4 d HA^$n^) 9 
[0139] J£TF, tbWt^Ji^ 6 d ch^iE^^T 1 U > 

ft^E^JU 6 d Ctt^ntX 2 0«««C*i;fe«»fOft«r 

tt^e-r^G ' (s) *tRjesnr^5. 

[0 14 0] ^{C, »6^i;86R3e$nT^**fr, * 
< ^ l 8OTrWil»3> hn-;u«i 7rt 

0»«tt€f;H6 (G" (S) ) S:M«fL, 
t";U6 drt^ftttttt^UG * (S) &\1j-?2>. 
[0 14 1] J^^, ^OJftWtt^E^UOKIB***-©* 

5^ ;H 6 (G" (S) ) &m^XZfn-t* 2 ^r^l^I-r-So 
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Co 14 2] c«>*5te*ftK«l;:J:*itf. OTSII: 

U M«l*^S«f^*MVtlB«HlPVS*r)«:.b, « 
fflMV&ffl^tlitttt^l'B dtlMMPV " 

^:?;P€:«»fa)t>©f^S s fc'5Jca«i«IEL, £ bJC> 

Hfl3>hD-;Wfi r.rtcilftt^H 6 (G" 
(s) ) &^m-e£z><£?\zi,rc<DT. =e^j^mmm 

CO 14 4] SSK:, »5*Jfi«-Ctt, ^f'J>^g 
CO 1 4 5] 

b^<D7utt\Z&\l*m&&^T)\s<D*>?'1 > 

CO 14 6] y^h^yniixtc&ttsim 

A^*iKT%z.£te<mmmzMmTz>^o 
co 14 7] asc, ^?;^wfiHii&fT^ww««t 




(13) W8 - 1 3 7 5 0 8 

24 

[HK0flWttR91] 

[Hi] ^wwjBinaswtcfiis^xy^^ffiBSrt 

So 

[0 2] *5g^CO||SS0iJiC«fc**JSP«RthCDfPIS<7)#lia 

CS3] *^(Z)^2SISS0tJ{C^e^5 ; U>^g^^ 
10 0* 

[134] ^0^<Z)^3H^JfC^^^^ I J>^S^^I 
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